This is a critical abstract of an economic evaluation that meets the criteria for inclusion on NHS EED. Each abstract contains a brief summary of the methods, the results and conclusions followed by a detailed critical assessment on the reliability of the study and the conclusions drawn.
Study designs and other criteria for inclusion in the review
To determine the risk of fracture, the authors adapted a clinical prediction rule that they had developed (see Other Publications of Related Interest). They also conducted a case-control study to determine the specific risk of fracture in the head CT population. A review of English-language literature was conducted for the other parameters.
To determine the sensitivity of cervical spine radiography, the number of true-positive and false-positive images had to be reported. In addition, the reference standard in each study analysed for inclusion in the review had to be the eventual clinical presentation with fracture. To determine the specificity of cervical spine radiography, the authors referred to a published study (see Other Publications of Related Interest) from which they measured the specificity directly from the medical records of randomly selected trauma patients.
To determine the sensitivity of CT, research articles in which there was a defined cohort of patients who underwent screening CT were included in the analysis.
To determine the probability of severe secondary deficit, the authors included the published studies encompassing 137 cervical spine fractures of which there was a delay in diagnosis.
Sources searched to identify primary studies
Not stated.
Criteria used to ensure the validity of primary studies
Methods used to judge relevance and validity, and for extracting data
Number of primary studies included
Thirteen studies overall were referenced for all of the estimates.
Methods of combining primary studies
To determine the sensitivity of cervical spine radiography, the authors pooled the reported sensitivities, using a chisquared test to exclude heterogeneity, (p=0.24). To determine the sensitivity of CT, the authors pooled the available data.
Investigation of differences between primary studies
To determine the probability of severe secondary deficit, a conservative estimate between the measured probabilities (5%) was chosen as the reference value for the probability because heterogeneity in the methodology of the studies limited the ability to combine the data.
Results of the review
On the basis of the clinical prediction rule results, the authors selected three clinical scenarios to represent conditions with high, moderate and low risk for cervical spine fracture.
Sensitivity analysis
Univariate sensitivity analyses were performed over the range of plausible estimates for all variables. Multivariate sensitivity analyses were performed to study the effects of systematic over-and underestimations of the sensitivity and specificity of radiography and CT. Monte Carlo simulations (1,000 iterations) were performed using triangular distributions for the major variables.
Estimated benefits used in the economic analysis
In a hypothetical cohort of 100,000 high-risk patients, the screening CT protocol prevented 23 additional cases of paralysis in comparison with the radiography protocol. There were 11.2 (CT) and 34.1 (radiography) cases of paralysis, respectively. The screening CT protocol also saved 373 additional QALYs (182 versus 556).
In the moderate-risk group, the screening CT protocol prevented 8.5 additional cases of paralysis (4.2 versus 12.7), and saved 139 additional QALYs (69 versus 207).
In the low-risk group, the screening CT protocol prevented 4.2 additional cases of paralysis (2.1 versus 6.3), and saved 69 additional QALYs (34 versus 103).
Cost results
The total costs and incremental costs were reported in tabular format only.
In the high-risk group, the total cost was $24,000,000 for the radiography protocol and $20,600,000 for the CT protocol. The incremental cost of the CT protocol compared with radiography was $-3,400,000.
In the moderate-risk group, the total cost was $13,700,000 for the radiography protocol and $16,000,000 for the CT protocol. The incremental cost of the CT protocol was $2,300,000.
In the low-risk group, the total cost was $8,800,000 for the radiography protocol and $14,700,000 for the CT protocol. The incremental cost of the CT protocol was $5,800,000.
Synthesis of costs and benefits
In the high-risk group, the screening of cervical spine CT was a dominant strategy. It prevented 373 additional QALYs and saved $3.4 million. The CT strategy was dominant in the best-and worse-case multivariate analyses. At the lower probability of paralysis, CT screening had an ICER of $55,000 per QALY saved. In the Monte Carlo simulations, the CT screening was dominant 84% of the time. The ICER was less than $20,000 per QALY saved in 98% of the iterations.
In the moderate-risk group, the ICER of the CT strategy over radiography was $16,500 per QALY saved. The ICER was less than $50,000 per QALY saved throughout the range of the sensitivity analysis, except at the lowest estimate of paralysis risk (with a 1% probability of paralysis, the ICER of CT was $180,000 per QALY saved) and highest cost estimate for screening CT. The ICER of CT was $26,000 per QALY saved when using the highest sensitivity and specificity of CT screening, and $7,600 when using the lowest sensitivity and specificity. In the Monte Carlo simulations, the CT strategy was dominant in 38% of the 1,000 iterations and the ICER was less than $50,000 per QALY saved in 94% of the iterations. The most important factor was the lower radiography sensitivity.
In the low-risk group, the ICER of the CT strategy was $84,000 per QALY saved. The ICERs at the extreme ranges of the sensitivity analysis varied from $12,000 to $526,000 per QALY. When using the highest and lowest sensitivity and specificity, the ICERs were $72,000 (highest) and $90,000 (lowest) per QALY saved, respectively.
